Short-term adult exposure to estradiol feminizes the male pattern of spontaneous and growth hormone-releasing factor-stimulated growth hormone secretion in the rat.
Experimental evidence indicates that the neonatal gonadal steroid environment is an important determinant of the sexual dimorphism of GH secretion and body growth. However, the influence of the sex steroids in GH control during adult life and their mechanism/site of action are largely unknown. In the present study we examined the effects of adult gonadectomy (GNX) and short term adult exposure to 17 beta-estradiol (E2) on both spontaneous and GRF-stimulated GH release in free-moving adult male rats. The rate of body weight gain was also monitored. GNX (3 weeks postoperatively) resulted in a 2-fold reduction in GH pulse amplitude compared to that in sham-operated control rats, but did not significantly alter the GH nadir or the interpeak interval. Exposure to E2 (sc implants) for 4 days markedly disrupted the spontaneous GH secretory profile of both sham-operated and GNX rats; E2-treated animals exhibited a striking elevation (4- to 20-fold) of GH trough levels and a significant decrease in GH interpeak interval, remarkably similar to the typical female rat GH secretory profile. The augmentation in both GH nadir and GH pulse frequency was evident as early as 12 h after a single sc injection of E2 valerate. In sham and GNX rats bearing control implants, the GH response to 1 micrograms rat GRF-(1-29)NH2, iv, was significantly greater when GRF was administered at peak (1100 h) than at trough (1300 h) times of GH secretion; the latter is known to be due to antagonism by the cyclical increased release of endogenous somatostatin (SRIF) in the male rat. Treatment with E2 abolished this time-dependent difference in both groups and produced a regular pattern of GH responsiveness to GRF similar to that typically observed in the female rat, thus suggesting that E2 has altered the pattern of hypothalamic SRIF secretion from a cyclic to a more continuous mode of release. Chronic exposure to E2 for 2 weeks resulted in an almost 6-fold inhibition of the rate of body weight gain in sham-operated male rats to levels comparable to those in normal adult female rats. Taken together, these results demonstrate that short term exposure to E2 during adult life can profoundly feminize the male pattern of spontaneous and GRF-stimulated GH secretion, as well as rate of somatic growth.(ABSTRACT TRUNCATED AT 400 WORDS)